INTRODUCTION
When examining any type of measurement it is important to look at the value of information that the measurement contributes. A key step is that it must be able to change the decisions that would otherwise be made using existing data. The Winnie 3D survey was designed with the primary objective of being able to detect so-called "sweet spots" for efficient development of unconventional reservoirs such as Permian shale targets, gas plays and formations with deep coal seam gas potential. An example maybe the "REM" shale gas play: (Roseneath Shale, Epsilon Formation, Murteree Shale) in the Cooper Basin.
Identifying areas of the reservoir that are already naturally fractured or where minimum effort is required for stimulation is the ideal objective. In many shale gas plays there is an optimal direction for drilling horizontal wells based on the confining and horizontal stress regime, which differs from area to area. In the presence of sparse well control, surface seismic is a tool to use to determine the stress regime through exploiting azimuthal variations of velocity and/or amplitudes.
While seismic amplitude analysis and amplitude variation with offset and azimuth extraction are commonly applied to marine data, it is often perceived that land surface seismic datasets do not have adequate data quality or sampling to enable the extraction of reliable amplitude attributes that can be used in reservoir characterisation. Mallick et al (1998) presented a model of the anisotropic fractured Austin Chalk compared to the overlying isotropic Taylor Shale. Their model predicts: 1.
P-wave reflection decreases with increasing angle/offset. 2.
The rate of decrease of reflection amplitude with angle/offset is highest for azimuthal angle perpendicular to the fractures and the lowest for azimuthal angle parallel to the fractures. 3.
The model showed little or no effect out to about 15 degrees of reflection angle.
SUMMARY
Seismic methods can be utilized in unconventional resources characterization studies to achieve an improved understanding of the entire reservoir heterogeneity, structure and stress orientation. This assists in an identification of production "sweet spots" and more efficient well placement. To enable this type of study with surface seismic, we need to analyse and invert the data not only against offset but also azimuth. This requirement places greater demands on the seismic than would be the case for a purely structural image.
In this paper we will describe the use of a potential "bestpractice" solution based on experience in Australia and elsewhere for the design and implementation of the high specification "Winnie 3D" seismic survey. This survey featured broad-band point-sources and point-receivers using a non-linear maximum displacement sweep of 1.5 to 110 Hz. The omni-directional symmetrical dense sampling, in combination with long offsets, resulted in uniform azimuthal coverage and extremely high trace density. This design combined with a broad-band acquisition enables azimuthal analysis, inversion and seismic attributes extraction.
We will demonstrate how this 3D design, tailored for unconventional targets, allowed extraction of seismic attributes even in the early stages of data processing, enabling detection of anomalies that could be related to shallow igneous intrusions.
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The use of point source and point receivers and symmetric sampling in both shot domain and receiver domain means that the seismic "antenna" has an omni-directional response making it suitable for azimuthal analysis of for example amplitudes and/or velocities. When combined with full azimuthal coverage and sampling with sufficient reflection angles, azimuthal analysis becomes possible on land.
METHOD AND RESULTS
The 2012 Winnie 3D Seismic Survey covers an area of 1052km 2 and was acquired in the ATP940 licence located in south-western Queensland. Figure 1 below shows the ATP940 licence held by a joint-venture (JV) comprising Drillsearch Energy as Operator, and QGC. The agreed work programme requires the acquisition of 3D seismic and the drilling of 10 wells within 3 years from award in November 2011.
Figure 1. ATP940 licence outline
The Winnie 3D seismic survey was acquired in satisfaction of the work programme, and is the largest 3D survey acquired todate onshore Australia. It was acquired as a full azimuth, long-offset, point source and receiver survey with the objective of providing a dataset suitable for the exploration and exploitation of unconventional resources. It was further required to image the relatively shallow horizons to identify possible conventional targets and shallow drilling hazards. The key features of the survey design were point-source/pointreceiver acquisition (for improved sampling, noise attenuation and frequencies), dense sampling along source and receiver lines and full azimuthal sampling with 4 km radial offsets using source and receiver line spacing of 325m, similar to that normally used for the shallower conventional targets in the area.
The survey was acquired with a productivity enhancement technique of non-aggressive time and distance separation rules for multiple simultaneous sources to allow quick acquisition turn around.
At the time of this writing processing is proceeding with a Kirchhoff prestack time migration and a "fast-track" processing sequence which includes: noise attenuation, robust surface consistent deconvolution, refraction tomography statics, followed by residual statics, sparse 2.6 km velocity picking, trace balancing, Kirchhoff prestack time migration in offsets, stack and post stack noise attenuation). "Fast-track" processing has provided a dataset suitable for initial interpretation and well location planning. The primary objective at this stage was to avoid shallow drilling hazards and provide a reliable tie point for future well calibration of seismic data. First results from the fast-track processing are shown below in Figure 1 . This compares the 3D data with heritage 2D data acquired in 1995. The new 3D data shows better penetration and reflector continuity within the target area. In the following sections further benefits are described. 
Initial azimuthal analysis
The measurement of azimuthal anisotropy was a requirement of the survey, to assist the determination of fracture orientation and the prevailing stress field. To achieve this there should be adequate sampling in the offset and azimuth domains. Figure 3 illustrates that the 2012 dataset has good sampling of both offsets and azimuths. The unmigrated fasttrack gathers show that the data quality is reasonable. Even at an early stage of processing, events on the zoomed plots show a sinusoidal residual moveout indicative of a variation of stacking velocity with azimuth, which may be associated with azimuthal anisotropy. Further processing such as anisotropic depth imaging, is expected to significantly improve the reliability of the anisotropy analysis. 
Value of low frequencies
Based on a nearby point-source point-receiver test data set, which used high-energy 80,000 lb. peak force vibrators as point-sources and digital geophone accelerometers as pointreceivers, it was concluded that the best seismic attributes would be provided by implementing a broadband vibrator sweep with enhanced low frequencies , where amplitudes and phase are preserved from acquisition through processing. A maximum displacement sweep (Bagaini, 2008) was designed that delivered a flat energy spectrum over 1.5 -110 Hz with sweep time comparable to a standard linear sweep. As shown in the figure above this sweep design in combination with point-source, point-receiver acquisition resulted in improved continuity and penetration at target level compare to vintage 2D. Amplitude spectral analysis on the fast track volume confirmed extended bandwidth at the low frequency end on the new 2012 data set compare to vintage 2D. Figure 4 shows at least one octave increase on the low end of the fast-track Winnie 3D volume with some post stack processing applied and less than 0.06 octaves difference with vintage 2D on the high frequency end at this point of data processing. We expect further improvements on the high frequency end by using enhanced noise attenuation with interferometry for scattered noise removal, more detailed near surface modelling from surface wave inversion (SWAMI), more detailed velocity picking and OVT processing. To evaluate the effect of extra low frequencies present in the 2012 data and identify the ability to run an inversion of this seismic dataset without a priory low frequency model, a poststack inversion was performed to extract relative acoustic impedance. Normally well data is used during this stage to derive low frequency model as typical seismic data does not have sufficient low frequency content. We deliberately did not use any well information during this stage to evaluate data "as it is". Results are presented in Figure  5 below which shows that quality and low frequency content of the data are adequate to provide a stable inversion result. The ability to extract inversion volumes, even on the fast track products shows that data acquired has a good potential for the extraction of azimuthal and elastic properties during the later stages of data processing.
Drilling hazards
Another step during the well planning stage is identification of drilling hazards. Igneous bodies are a known drilling hazard in the area: circulation was lost in the Lambda-1 well drilled in 1983 just south of the 2012 survey, after encountering basalt at the shallow Hutton level.
Based on the seismic response at this well, other potential igneous bodies have been identified in the Winnie 3D area. The fast-track dataset delivered to the ATP940 JV less than 4 months after the 1st shot, is of sufficient quality to provide an initial interpretation of the potential igneous bodies (geobodies) and decrease the level of uncertainty of drilling hazards for the well placement (See Figure 6) . 
Seismic Attributes
Seismic attributes extracted from the fast-track data provide important information about fracture orientations as observed in Figure 7 . The northwest-southeast lineations are interpreted as fractures that possibly provided conduits for the emplacement of the igneous bodies at the shallower Hutton level, and may be aligned with the local stress field. The highamplitude north-south lineations in the middle of the figure are associated with interpreted faulting, and the more equidimensional high-amplitude features are associated with interpreted "feeder" pipes. This kind of information early in the drilling campaign will be has been helpful in the planning of wells. 
CONCLUSIONS
This paper describes the initial results from the fast-track processing of a full-azimuth, point source and receiver 3D seismic survey in onshore Australia. Based on the results to date, the new acquisition provides additional information which has impacted initial well placement. Use of the described omni-directional symmetrical dense sampling with point-sources/point-receivers, long offsets and relatively close source and receiver line spacing, results in uniform azimuthal coverage, an extremely high trace density and a good quality seismic dataset. This, in combination with a broad band vibrator sweep where extra low frequencies were acquired, allows the extraction of seismic attributes, even in the early stages of data processing, which have been helpful in planning the initial well locations.
The indications are that full processing will provide a data set suitable for analysis of the azimuthal anisotropy and extraction of elastic rock properties that can aid in fracture analysis and design of reservoir stimulation programmes expected to be conducted in the future.
